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Fig.1 Schematic diagram of electric field
environment of the bag
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Fig. 2 Simulation diagram of experimental equipment
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Fig. 3 Relationship between power output voltage value
and electrostatic detection
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Table 1 The corresponding relation between slope & and
measuring distance d

k

d/em 0.080 mm &/ 0.012mm JEfY  0.025 mm JEHY
PE fu4% LoEe O &S
1 1.064 5 0.8959 0.901 1
2 2.0852 1.766 6 1.786 9
3 3.0853 2.664 4 2.896 0
4 3.9149 3.5543 3.654 8
5 4.803 0 43720 43872
6 5.662 3 5.149 0 5.268 6
7 6.492 8 5.9203 59705
8 7.294 5 6.6779 6.784 8
9 8.067 4 7.286 6 7.345 8
10 8.8115 7.9813 8.0759
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Fig. 4 The relationship between % and d in
different test samples
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Fig.5 Schematic diagram of electrostatic

voltage monitoring system
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Fig. 6 Static monitoring system software flow chart
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Fig. 7 Schematic diagram of the main interface of
the static monitoring system software
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Fig. 8 Electrostatic voltage data waveform
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Fig. 10 Packaging material mode checkbox

4 Z5iE

AR SRR X oy PR WA A 2R i i v 9 R I ) el F
THOLBT T — B RS LRSI TR
RS AN HERR R IR, JFEh SRR T — R 5e
B APRUR E R h E EAA I R G ARG
FLFRRRAR | Bs A  IRAS R | e 22 4R
ZRE s LU s A S o RE . SEEL T A sk
BAEFE RACIE ARG, B RYPRL A R 4 At
FEHLE#S X5 8

S0k

(] 4 6, 8 B Tk 40" W T AR R

— 40 -



01

[10] J4

O F
WA BRI R R RERR LIS T R G

JEEH 1] feeAA, 2018, 10(1): 34-41.

LI Guang, HAN Rui. Development Trend of Intelligent
Packaging Equipment from the Perspective of “Industry
4.0” [J]. Journal of Packaging, 2018, 10(1): 34-41.
PrBRE R REHIEHEAL T R BE I R B [N]. B
R, 2018-07-16(A07).

FANG Dianjun. The Construction of Intelligent
Logistics System Under the Intelligent Manufacturing
Framework[N]. Modern Logistics News, 2018-07-16
(A07).

EXE, KO . ERE T A e E S B (1], R
HEHE, 2007(9): 8.

WANG Xingku, ZHANG Jinghui. The Harm and
Prevention of Static Electricity Generation and
Prevention[J]. Private Technology, 2007(9): 8.

WK . KEZGERE G MR ST [7]. KKEZY, 1993(3):
33-35, 21.

CAO Xinmao. Research on the Electrostatic Hazard of
Explosives [J]. Explosive, 1993(3): 33-35, 2I.
TR RS | A R e A R
5% [J]. Jb Rt BT R4k, 2009, 29( 4] 2): 96-98.
WEI Shuiai. Study Electrostatic Safety Monitoring
Technique for Powder Transportating and Storage
Process[J]. Transactions of Beijing Institute of
Technology, 2009, 29(S2): 96-98.

GREASON W D. Review of the Effect of Electrostatic
Discharge and Protection Techniques for Electronic
Systems[J]. IEEE Transactions on Industry Applications,
1987, 23(2): 205-216.

W, SOk, R, % RS2 G bR i
HLPE SR I ST B (0], TR AR A TR A, 2017,
38(5): 27-30.

DONG Zhaoyang, GUO Maolin, LI Guofeng, et al.
The Online Detection and Elimination of Static Electricity
in the Manufacture of Propellants[J]. Journal of Weaponry
and Equipment Engineering, 2017, 38(5): 27-30.
AL, BUOGHE, ERER . By B AR
PEREMI v (7] [ T2, 2000, 21(3): 43-45.
FAN Lisi, WEI Guanghui, TAN Zhiliang. The Study
on Electrostatic Decay Measurement Method and
Application[J]. Packaging Engineering, 2000, 21(3):
43-45.

MO, o A, BB . Rl R R
T (3] (AR 5L, 2002(12): 46-48.

WEI Ming, YE Wei, WEI Guanghui. Study on
Verification of Non-Contact Electrostatic Voltmeter[J].
Instrument Technque and Sensor, 2002(12): 46-48.

e ZET LabVIEW H] YA B dh R B2 4k IR e 4R

(1]

[12]

[13]

[14]

[15]

[16]

P[], BURRTRE Toll, 2010(1): 298-299.

ZHOU Hua. Discussion on Visual Data Acquisition and
Processing System Based on LabVIEW[J]. Modern
Business Trade Industry, 2010(1): 298-299.

Bk WH, XUZA . T LabVIEW BB RAE S5 540
HRGEIT [J]. PR, 2012, 25(5): 79-81.

YAO Li, LIU Dongdong. Design of the Data Acquisition
and Signal Processing System Based on LabVIEW[J].
Electronic Science and Technology, 2012, 25(5): 79—

81.
W, R, RN, % TR

F1% 45 T S L L B R 3 R R M R SIS
[J]. B R4 A, 2012, 36(4): 10-15.

ZENG Qian, YUAN Haiwen, LU Jiayu, et al.
Intelligent Monitoring System of Total Electric Field
Under UHVDC Transmission Line Based on Wireless
Sensor Network[J]. Power System Technology, 2012,
36(4): 10-15.

R, RVERR, I . LabVIEW B4 Wil Sk s
PO (0] P HOR S, 2017(1): 59, 61

QU Changwei, ZHU Xingfu, JIANG Haiyang.
LabVIEW Equipment Monitoring and Fault Warning[J].
Digital Technology and Application, 2017(1): 59, 61.
wEN, B, X1k, % i EIE S TR
HURHIABETT 0], A3k SR, 2012(1): 100~
101.

LEI Yuchang, DONG Shirong, LIU Yibing, et al.
Design of Online Electrostatic Detector for Oil Storage
and Transportation[J]. Automation and Instrumentation,
2012(1): 100-101.

skapte, B, XD, % KKERAE T H
o7 e HEL A 2T 0E R ). 3 TR, 2014, 35(13): 155-
160.

ZHANG Shouhua, LI Zhi, LIU Xinghai, et al.
Research Progress on Electrostatic Protection in the
Packaging of Explosive[J]. Packaging Engineering,
2014, 35(13): 155-160.

iU, PR . N TR TS RS R
FIREFH [J]. 15 B A5 HUG, 2018(1): 84-85, 88.
ZHANG Bo, XU Kaihua. Application of Artificial
Intelligence Monitoring and Prewarning System
in Tobacco Warehouse[J]. China Computer &
Communication, 2018(1): 84-85, 88.

[17] KESHAVARZ M H. Theoretical Prediction of Electric

(18]

—43 -

Spark Sensitivity of Nitroaromatic Energetic Compounds
Based on Molecular Structure[J]. Journal of Hazardous
Materials, 2008, 153(1/2): 201-206.

2 OR, @\ oM, R K, SRR aETHAE



[” €1 %= = f PACKAGING JOURNAL
2019 F £ 115 F 1 i Vol. 11 No. 1 Jan. 2019

AR LW R Ge it [0]. AEREAR, 2018(5): 18- Devices in Intelligent Transformer Substation[J].
21. Instrumentation Technology, 2018(5): 18-21.

XIA Tian, LEI Ming, ZHENG Xin, et al. Design of

Online Monitoring System for Electric Energy Metering (FAE4. SRHIE)

Intelligent Electrostatic Monitoring System in Powder Packaging Process

ZHENG Ao', LIU Yang', LU Feihu', LI Houbin', XU Xi’, WANG Jing’

( 1. School of Printing and Packaging, Wuhan University, Wuhan 430079, China;
2. Gansu Yinguang Chemical Industry Group Co., Ltd., Baiyin Gansu 730000, China )

Abstract: In order to improve production level and efficiency in the era of “Industry 4.0” , the intelligent
monitoring and protection system in manufacturing industry is essential. In the packing process of the hazardous powder
materials, the protection of static electricity is of great significance. By researching on the numerical relationship
between measuring the electrostatic voltage on the outer surface of packaging and the actual electrostatic voltage
inside the package, a set of hypothetical model simulating the inside and outside electrification condition of the powder
packaging bag was proposed, with a set of electrostatic monitoring model designed. Based on LabVIEW software, a
complete set of static voltage detection for packaging process was designed. The test results showed that the system
was stable in testing performance and could be used for safety monitoring in the process of hazardous powder material
packing.

Keywords: intelligent packaging technology; electrostatic monitoring; powder material; hazardous material
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